Morel-Lavallée Lesions (MLL), described in 1863 by French surgeon Victor-Auguste-François MorelLavallée, are rare posttraumatic closed degloving injuries, occurring as a result of tangential sheer forces, in which the skin and subcutaneous tissue separate abruptly from the underlying deep fascia, causing fluid collection with liquefied fat. A 31-year-old policeman involved in a road traffic accident, presented with a gradually expanding lumbar swelling, which was soft, fluctuant and painful with contused skinon examination. Computed Tomography (CT) scan of the lumbar spine revealed a large subcutaneous hematoma on axial view, extending from the 12th thoracic vertebra down to the first sacral vertebra. There was no skeletal lesion. The treatment consisted of surgical excision/drainage of the collection followed by continuous suction with drainage tubes for two days. The collection is completely resolved; the patient made a full recovery and has been asymptomatic. Since there was a history of blunt trauma and given the nature and the location of the collection over osseous prominences, we report this rare case of a large posttraumatic lumbar hematoma diagnosed on clinical and CT scanning grounds as a Morel-Lavallée lesion. The patient was informed that non-identifying information from the case would be submitted for publication, and he provided consent.
Introduction
Morel-Lavallée Lesions (MLL) are uncommon posttraumatic injuries that occur as a result of compression and * Corresponding author.
sheer forces, separating the hypodermis from the underlying deep fascia. This mechanism of injury whereby the subcutaneous tissue is torn off the underlying fascia is referred to as internal degloving [1] . In fact, a degloving injury is a type of avulsion in which an extensive section of skin is stripped off the underlying tissue, severing its vascular and lymphatic supply. The distorted vascular and lymphatic supply of the injured tissue in the MLL precipitates fluid collection in this newly created potential space, which subsequently, fills with blood, lymph and necrotic fat [1] - [8] . If not treated, inflammatory reaction will follow and transform granulation tissue into a fibrous capsule [5] . This fibrous capsule impedes the absorption of the collection and is thought to be the cause of recurrent fluid collection even after drainage. Reports of clinicians failing to diagnose MLL due to inconsistent clinical manifestations have been documented in the literature [8] . Kottmeir et al. reported that the diagnosis of MLLs is missed up to 44% of the time [9] . It is the authors' view that early detection and treatment of MLLs is paramount to prevent complications such as recollection, chronic pain and infection-related morbidity. Magnetic resonance imaging (MRI) is by far the modality of choice for detecting and revealing the location and size of these lesions [10] [11] . But other imaging modalities such as CT scan and ultrasound are also valuable diagnostic tools [9] [11] . Surgical excision/drainage of the collection and/or debridement has been advocated as the best method of treatment [1] [6]- [12] . Lumbar locations of MLL, let alone large ones, have been rarely reported in the literature. Given the clinical significance of this rare case, we present this patient with a large lumbar MLL treated successfully with surgical excision/drainage, followed by a thorough literature review on Medline and Google scholar database.
Case Report
Mr. TKJ a 31-year-old police officer was admitted to Accident and Emergency for the management of multiple injuries following a road traffic accident. The patient, who was on a routine night patrol, was sitting behind a full speed HILUX 4 × 4 single cabin adapted patrol vehicle, when a false manoeuvre by the driver propelled him onto a hard surface. A blunt trauma to the back associated with a traumatic brain injury and initial loss of consciousness occurred. On arrival, the patient complained of severe headache and pain over the thoracic and lumbar spine. Clinical examination revealed a fully alert patient with a BP of 140/100 mm•Hg and a pulse of 72 beat/min. A soft, fluctuant and painful mass over the lumbar spine with contused skin was gradually increasing in volume and preventing any comfortable supine position (Figure 1 ). There was no motor, sensory or sphincter deficit.
CT scan of the thoraco-lumbar spine demonstrated a large (81.5 mm × 38.5 mm) spontaneously hyperdense subcutaneous collection on axial view, extending from the 12 th thoracic vertebra down to the first sacral vertebra, consistent with a subcutaneous hematoma (Figure 2 ). There was no skeletal lesion. A concomitant brain CT scan showed hemorrhagic contusion of the left temporal lobe associated with subarachnoid haemorrhage (Figure 3) . Basic coagulation screening tests revealed a prothrombin time (PT) of 72%, an activated partial thromboplastin time (aPTT) of 30 seconds, a fibrinogen of 2.9 g/l and a platelet count of 191 × 10 3 /mL. Surgical excision/drainage of the collection was warranted, given the large volume of the hematoma and the discomfort for the patient quality of life. Surgery was performed under general anaesthetics 24 hours after the accident. We performed a 3 cm incision over the centre of the collection, patient being prone. The opening of the cavity provoked oozing of blackish blood mixed with clots ( Figure 4) . A total of 230 mL of sanguineous fluid was drained during surgery and the cavitywas thoroughly cleaned with 120 mL of normal saline solution ( Figure 5 ). The wound was closed over drainage tubes that were attached to a continuous suction and left in place for 48 hours. Brain lesions were managed with supportive measures. Removal of drain tubes 48 hours later, expressed 350 mL of serosanguineous fluid (Figure 6 ). The postoperative course was uneventful and the patient was discharged 72 hours after surgery. Twenty six months after surgery, the postoperative course was uneventful.
Discussion
Posttraumatic hematoma or cyst between the subcutaneous tissue and the underlying deep fascia is known as Morel-Lavallée lesions (MLL). Although a well-known entity, there are no statistical data available in the literature to support the prevalence of MLL. These lesions were described for the first time in themid-19 th century by French surgeon Victor-Auguste-FrançoisMorel-Lavallée [1] [2] [8] . In his 1863 papyrus, Morel-Lavallée referred to posttraumatic closed degloving injuries involving the trochanteric region as Morel-Lavallée lesions [1] [2]. In recent years, however, posttraumatic lesions with similar pathophysiology involving other anatomical locations had been described since as MLL [2] [6] [8] [15] [17]- [21] . In an unprecedented review of the literature found that the most common location was the greater trochanter/hip (36%), followed by the thigh (24%) and the pelvis (19%) [22] . other locations include the knee, lumbosacral region, scalp, abdominal wall, the buttock and the calf. Lumbar location of MLL is rare and large collections extending from T12 to S1 are seldom found as was the case of our patient, making this case clinically significant.
MLL have been described in males and females alike, indiscriminative of age [5] [7] [8] [20] . Some authors argue that cases of female MLL are significantly higher compared with male ones given the pattern of fat distribution in female [24] [25] . and anatomical and molecular basis of fasciae [26] .
High-velocity trauma such as road traffic accidents are the most common causes of MLL, but low kinetic crush injuries occurring during sports activities may also result to MLL [4] [27] . Cases of MLL associated with skeletal injuries have been reported [24] . Our patient was fortunate enough to have not sustained skeletal injuries, despite being involved in a high kinetic trauma. Kontis et al. reported a case of a 74-year-oldmale patient with a cystic lesion of the lateral surface of the left thigh in which a meticulous history acquisition failed to ascertain an alleged mechanism of injury [28] .
The pathophysiology of MLL has been extensively documented by previous authors [1] [3]- [5] [25] [29] . When crushing blunt trauma to the skin occurs, tangential shear forces peel back the subcutaneous fat from the deep fascia, severing the subcutaneous rich vascular and lymphatic supply [26] . The distorted vascular and lymphatic supply precipitates fluid collection in this newly created potential space, which subsequently, fills with blood, lymph and necrotic fat. Generally speaking, Morel-Lavallée lesions develop in four stages. Initially, depending on the shear forces of the trauma, a simple serous collection known as seroma or a real hematoma will occur. Subsequently, as the lesion evolves, a more complex and heterogeneous collection made of blood, lymph and necrotic fat will develop. The collection can settle or gradually increasing in size, in rare cases, is responsible for hypovolemic shock with potential life threatening consequences, especially in multiple trauma patients [30] . As the haemoglobin breaks down gradually into its by-products, the collection liquefies. If not treated, inflammatory reaction will follow and transform granulation tissue into a fibrous capsule, which will impede the absorption of the collection, and is thought to be the potential pathophysiology mechanism governing persistent fluid collection after drainage [5] .
Clinical signs are frequently seen in the hours following trauma as was the case of our patient [3] . But in a third of cases, the diagnosis is missed initially until clinical signs become apparent weeks, months or even years after the initial trauma [5] [8] . Other signs of injury such as ecchymosis, bruising, dermabrasion, contusion, tire marks, friction burns, excoriations, and hypoesthesia (by crushing of nerve endings) over the area of degloving may also be present [19] [25] . Our patient had distinctive fluctuant swelling and contusion over the area of degloving. MLL could be isolated or associated with underlying skeletal injuries [24] [33] . In our case, there was no skeletal lesion associated with the degloving injury.
Recent advances in imaging technology have significantly improved early detection of MLL, and Magnetic resonance imaging (MRI) is by far the modality of choice for detecting and revealing the location and size of these lesions [9] - [11] . Mellado and Bencardio described 6 types of lesions based on their MRI characteristics [11] . Other imaging modalities such as CT scan and ultrasound are valuable diagnostic tools [9] [11]. A fluidfluid level resulting from sedimentation of blood by-products on CT scan for instance is indicative of MLL. Moreover, a compressible, hypoechoic or anechoic to isoechoic fluid collection between deepsubcutaneous fat and fascia associated with hyperechoic fat nodules on ultrasound exam isrepresentative of MLL until proven otherwise. Due to inadequate hospital equipment, our patient could not undergo an MRI scan urgently, but instead underwent an urgent CT scan which showed a large, spontaneously hyperdense subcutaneous collection which was consistent with a subcutaneous hematoma or MLL. This is significant, because our patient had the largest posttraumatic lumbar subcutaneous hematoma ever reported. Massive MLL reported in the literature occur mostly in the medial thigh or knee region [9] [21].
MLL should be differentiated from muscle contusion, fat necrosis, pseudolipoma, subcutaneous abscess, coagulopathy-related hematoma, knee bursitis and soft-tissue tumor [5] [22] [31] [32] . Apart from muscle contusion and coagulopathy-related hematoma, MLL mimicking other lesions are usually seen in the subacute or chronic stage. A meticulous history taking combined with a thorough clinical examination and modern imaging modalities should aid in the diagnosis of MLL. Our patient had a recent history of trauma hours before his admission and his coagulopathy profile was normal.
The treatment of these lesions is still not well codified [3] . It should be tailored according to the type, age and size of lesions. Many authors have advocated that timely intervention via incision/drainage with or without debridement of MLL should be warranted, as soon as the collection has been ascertained, to avoid potential complications [5] . Nickerson et al. showed in a retrospective study of 87cases of MLL that 83% of lesions thatdrained more than 50 mL on subcutaneous aspiration were doomed to reoccur if not treated surgically [34] [35] . Generally speaking, treatment options available to physician include percutaneous aspiration, incision/drainage, synthetic adhesive, simple bandages or talc, doxycycline, erythromycin, alcohol, bleomycin, tetracycline sclerodesis [3] [20] [35] . Surgical excision/drainage of the collection and/ordebridement has been advocated as the best method of treatment [1] [24] . But in persistent cases, talc or doxycycline sclerodesis combined with compressive bandages have been used efficiently [20] [35] . Conventional wisdom requires acute injuries to be treated conservatively using compression bandages with or without sclerotherapy. If this fails, percutaneous aspiration is warranted. An incision/drainage is indicated when the above proves ineffective. For chronic injuries, first line of management would be percutaneous aspiration or surgical drainage/debridement combined with sclerotherapy to prevent postoperative hematoma and risks of secondary infection. Our patient had a large hematoma which was treated successfully with surgical excision/drainage.
A one-month follow-up did not yield any clinical sign of recollection or infection. Due to our inadequate hospital equipment and general economic hardship, our patient could not afford to undergo a control CT scan. Nonetheless, it's the authors' view that the patient made a full recovery and since has been asymptomatic.
Conclusion
MLL is a rare entity. Large lumbar MLL is seldom found. MRI is by far the best diagnostic tool. But CT and ultrasound scans can play a pivotal role in detecting MLL, as was the case of our patient. Timely intervention via incision/drainage when the collection is ascertained should remain the first therapeutic tool in order to prevent potential complications. Emergency physicians and radiologists should become familiar with MLL in order to mitigate the dreadful impact of missed and delayed diagnosis.
